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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Utility model registration claim] 

[Claim 1] While giving the 1st seal and forming a liquid crystal cell between the 1st and 2nd substrates 
While containing said liquid crystal cell in a case in the liquid crystal panel which poured in liquid crystal 
from the inlet established in the 1st seal The liquid crystal panel characterized by establishing a moisture 
absorption object in the airtight space which gave the 2nd seal for [ of said liquid crystal cell ] intercepting 
near an inlet with the open air at least to this case, and was formed in it of this. 

[Claim 2] The liquid crystal panel characterized by equipping said case with heat dissipation structure in a 
liquid crystal panel according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design starts liquid crystal panels, such as a space optical modulator which combined auxiliary layers, 
such as a photoconduction layer, with the liquid crystal cell or the liquid crystal cell, and when it still more 
specifically secures high-reliability in image projection equipments, such as a projector as which high 
resolution and high brightness are required, it is related with amelioration of a suitable liquid crystal panel. 
[0002] 

[Description of the Prior Art] 

As a liquid crystal panel used for a projector etc., there is a space optical modulator shown, for example in 
drawing 5 . In this drawing, the laminating of the dielectric mirror 12, the protection-from-light layer 13, 
photoconductor 14, a transparent electrode 16, and the transparence glass substrate 20 is carried out to the 
write-in light incidence side (arrow-head FA side) of the light modulation object 10 at order. Moreover, the 
laminating of a transparent electrode 18 and the transparence glass substrate 24 is carried out to order at the 
read-out light incidence side (refer to arrow-head FB) of the light modulation object 10. In addition, an 
antireflection film is formed in the transparence glass substrates 20 and 24 by each at the optical incidence 
side from the outside if needed. The protection-from-light layer 13 is also formed if needed. The power 
source 26 is connected to transparent electrodes 16 and 18, and it has the composition that the driver voltage 
outputted from now on is impressed to the light modulation object 10, photoconductor 14, etc. Furthermore, 
the liquid crystal orientation film 30 and 34 is formed in the both sides of a liquid crystal layer. 
[0003] 

As a light modulation object 10, pneumatic mold liquid crystal etc. is used among the above each part, for 
example. The dielectric mirror 12 has composition which carried out the laminating of Si and Si02 (or Ti02 
and Si02) by technique, such as multiple-times vacuum evaporationo, by turns. Moreover, as 
photoconductor 14, a-Si:H (hydrogenation amorphous silicon) is used, for example. As transparent 
electrodes 16 and 18, it is ITO (Indium Tin Oxide), for example. 
** Sn02 etc. is used. 
[0004] 

Next, explanation of an operation of the above liquid crystal panels impresses alternating voltage 
beforehand according to a power source 26 between a transparent electrode 16 and 18. This applied voltage 
is distributed to each class according to the impedance of the light modulation object 10, the dielectric 
mirror 12, the protection-from-light layer 13, and photoconductor 14. If a write-in light containing image 
information carries out incidence to a liquid crystal panel like an arrow head FA in such the condition, this 
write-in light will penetrate the transparence glass substrate 20 and a transparent electrode 16 in order, and 
will reach photoconductor 14. In photoconductor 14, a write-in light is absorbed and the impedance comes 
to decrease. Then, the driver voltage distributed to the light modulation object 10 will increase. That is, the 
electric field corresponding to write-in luminous-intensity distribution will be formed in the light 
modulation object 10. 
[0005] 

In this condition, if read-out light carries out incidence to a liquid crystal panel like an arrow head FB, this 
read-out light will penetrate the transparence glass substrate 24 and a transparent electrode 1 8 in order, and 
will reach the light modulation object 10. The modulation corresponding to write-in light intensity 
distribution is received, it is further reflected in the dielectric mirror layer 12, and this read-out light is 
outputted by the birefringence of said liquid crystal etc. from a liquid crystal panel like an arrow head FC. 
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Thus, the image information written in the liquid crystal panel is read. Read-out light is projected on a 
screen. By using such a liquid crystal panel, the image display of high brightness and high resolution 
becomes possible. If the liquid crystal of a perpendicular orientation mold is especially used as a light 
modulation object 10, image display of good contrast can be performed. 
[0006] 

By the way, conventionally, the liquid crystal cell which constitutes the light modulation object 10 of the 
above liquid crystal panels is the following, and is made and produced. First, on the transparence glass 
substrate 20, the laminating of a transparent electrode 16, photoconductor 14, the protection-from-light layer 
13, and the dielectric mirror 12 is carried out to order, the orientation film 30 is formed further, and the 1st _ - 
substrate 32 is obtained.~On the other hand, on the transparence glass substrate 24, the laminating of the 
transparent electrode 18 is carried out, the orientation film 34 is formed further, and the 2nd substrate 36 is 
obtained. As orientation film 30 and 34, the method vacuum evaporationo layer of slanting of Si02 etc. is 
used, for example. 
[0007] 

Next, as arrow heads FD and FE show, the sealant 38 containing a spacer is attached to drawing 6 (A) 
around the orientation film 30 and 34 of the 1st and 2nd substrates 32 and 36, and the 1st and 2nd substrates 
32 and 36 are pasted up on it. At this time, the inlet 40 of liquid crystal is established in a part of sealant 38. 
[0008] 

Next, from the inlet 40 of the liquid crystal cell obtained by doing in this way, as an arrow head FF shows, 
liquid crystal is poured into this drawing (B). Then, the closure of the inlet 40 is carried out with a proper 
sealing agent. Thus, the liquid crystal panel shown in dr awin g 5 is produced. 
[0009] 

[Problem(s) to be Solved by the Device] 

However, there are following un-arranging in the above conventional techniques. 
** In order to acquire a good light modulation property, it is necessary to control by perpendicular 
orientation mold liquid crystal so that the pre tilt angle of the orientation must be controlled in the range of 
87 degrees - 88 degrees and the projection direction to the orientation film of a liquid crystal molecule also 
becomes within the limits of **5 degrees. However, when it compares from the inlet 40 of a liquid crystal 
cell and moisture also mixes a minute amount, these orientation conditions will be disturbed and 
dependability will fall. 
[0010] 

** Although the resin ingredient of an ultraviolet curing mold is usually used as a sealing agent of an inlet 
40, there is moisture permeability and sufficient closure effectiveness cannot be expected. 
** Although the approach of putting into a case is also again after performing the closure by ultraviolet 
curing mold resin, it is a thing from a viewpoint of circuit-connection and receipt, a cure by moisture is 
inadequate, and it has come to raise good effectiveness. 

This design is what noted these points, and sets it as the purpose to prevent the fall of the property by 
moisture good and to offer the liquid crystal panel which can perform image display with high dependability 
with homogeneity. 
[0011] 

[Means for Solving the Problem] 

In order to attain said purpose, while the 1 st design gives the 1st seal and forms a liquid crystal cell between 
the 1st and 2nd substrates While containing said liquid crystal cell in a case in the liquid crystal panel which 
poured in liquid crystal from the inlet established in the 1st seal It is characterized by establishing a moisture 
absorption object in the airtight space which gave the 2nd seal for [ of said liquid crystal cell ] intercepting 
near an inlet with the open air at least to this case, and was formed in it of this. 

The 2nd design is characterized by equipping said case with heat dissipation structure in said liquid crystal 

panel. 

[0012] 

[Function] 

According to the 1st design, even if there are few liquid crystal cells, near an inlet is intercepted with the 
open air with a case and the 2nd seal, and airtight space is formed among them. And a moisture absorption 
object is established in this airtight space. Since the moisture in airtight space is absorbed with a moisture 
absorption object, mixing in a liquid crystal cell of the moisture from an inlet is prevented good. 
According to the 2nd design, the seal case has heat dissipation structure and the temperature rise of a liquid 
crystal cell is controlled by this. Then, un-arranging according to mixing in a eel of moisture comes to be 
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reduced. 

[0013] 

[Example] 

Hereafter, the example of the liquid crystal panel by this design is explained to a detail, referring to an 
accompanying drawing. In addition, suppose that the same sign is used for the same component as the 
conventional technique mentioned above, or the component corresponding to the conventional technique. 
[0014] 

The <lst example> First, the assembly procedure of the 1st example is explained, referring to drawin g 2 and 
drawin g 3 . Adhesion of the 1st and_ 2nd substrates 32 and 36 by the sealant 38, impregnation of the liquid 
crystal from an inlet 40, and the closure of the inlet 40 by the sealing agent are the same as that of the 
conventional example mentioned above. The condition of having closed the inlet 40 with the sealing agent 
42 is shown in drawing 2 (A). In this example, the moisture absorption material 44 is further formed in the 
perimeter of such a liquid crystal panel. The situation is shown in this drawing (B), and the cross section 
which met #2-#2 line of this drawing is shown in this drawing (C). 
[0015] 

Such a space light modulation element 50 is contained by the seal case 52 as shown in drawing 3 . The seal 
case 52 is constituted by the case body 54 and frame 56 which all serve as a frame configuration, and the 
step 58 is formed in the case body 54. The space light modulation element 50 is set to the step 58 of the case 
body 54 on both sides of the proper hermetic seal 60. Then, a frame 56 is attached in the case body 54 on 
both sides of a hermetic seal, and the space light modulation element 50 is fixed. The cross section which 
met said drawing #1-#1 line in the condition of having assembled comes to be shown in drawing 1 . As 
shown in this drawing, hermetic seals 62 and 64 are formed also between the case body 54 and the frame 56, 
respectively. Moreover, although the hole 55 for lead-wire drawing is formed, the seal also of the part of this 
hole 55 is carried out to the case body 54 by the hermetic seal (not shown). 
[0016] 

Next, if an operation of above this examples is explained, between liquid crystal cells and the open air 
including the orientation film 30 and 34, a sealant 38, and an inlet 40, hermetic seals 60, 62, and 64 are 
formed, respectively, the inlet 40 and the open air of a liquid crystal cell are intercepted by these, and the 
airtight space 66 is formed of them. And in this airtight space 66, the moisture absorption material 44 is 
formed farther. For this reason, the moisture in the airtight space 66 will be absorbed or adjusted by this 
moisture absorption material 44. 
[0017] 

Therefore, if the turbulence of the liquid crystal ingredient by the moisture from near [ inlet 40 ] the liquid 
crystal cell of the space light modulation element 50 or liquid crystal orientation comes to be prevented 
good according to this example and this is used for a projector etc., it will become possible to aim at 
improvement in dependability, brightness, and resolution. 
[0018] 

The <example of the 1st prototype> Next, the example of the 1 st prototype of this example is explained. As 
a sealant 38 of a liquid crystal cell, what carried out mixing of the spacer (3-micrometer size) by the 
NIPPON SHOKUBAI chemistry company 5% (bond: weight ratio of spacer =1.0:0.05) was used for the 
SUTORAKUTO bond "XN-21-F" by Mitsui Toatsu Chemicals, Inc. It applied to the perimeter of the 
orientation film 30 and 34, and this was pressurized, as shown in drawing 6 (A), and heat treatment of 2 
hours was performed and stiffened by 1 35-degreeC. 

Thus, after creating the liquid crystal cell and pouring in liquid crystal from an inlet 40, the "photograph lek 
A-704" by the Sekisui fine chemical company was injected into the inlet 40 of liquid crystal as a sealing 
agent 42, and the inlet 40 was closed. 
[0019] 

Two space light modulation elements which have such a liquid crystal cell were produced, and as shown in 
drawing 3 , it contained in the seal case 52, respectively. At this time, one side put in 2g of silica gels as 
moisture absorption material 44, and did not put the moisture absorption material 44 into another side, 
such two samples - receiving — the temperature C of 60 degrees, and 90% of relative humidity - constant 
temperature - the constant humidity test was performed. When the condition after 1000Hr(s) (time amount) 
was compared, liquid crystal came to drive [ the orientation of liquid crystal ] the sample which did not put 
in silica gel on turbulence and a low electrical potential difference from the inlet 40 neighborhood, and the 
homogeneity of a liquid crystal cell got worse. However, in the direction of the sample of this example 
which put in silica gel, such a phenomenon was not seen at all. 
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[0020] 

The <example of the 2nd prototype> Next, the example of the 2nd prototype of this example is explained. In 
this example of a prototype, this was applied to the perimeter of a liquid crystal cell using the epoxy resin 
which mixed silica gel as moisture absorption material 44 of the sample concerning this example. About the 
sample of another side, the epoxy resin with which silica gel is not mixed was applied to the perimeter of a 
liquid crystal cell, and the same constant temperature — when the constant humidity test was performed, 
change did not produce the sample of the example which mixed silica gel to the sample of only an epoxy 
resin having deteriorated in 100 hours till 480 hours. Furthermore, when the seal case 52 of drawin g 3 is 
attached to the sample of this example and the same trial is performed to it, change of what is also no longer 
seen in 1000 hours. 
[0021] 

The <2nd example> Next, the 2nd example of this design is explained, referring to drawing 4 . the example 
of a prototype mentioned above - receiving - some temperature - constant temperature ~ when the 
constant humidity test (relative humidity is 90%) was performed, the time amount in which liquid crystal 
deteriorates became clear [ changing with test temperature ]. That is, at the temperature of 30 degrees C, by 
480Hr(s) and 40 degrees C, at 340Hr(s) and 50 degrees C, change arose in 100Hr(s), and arose in 60 degrees 
C at 48Hr(s). Considering this result, it also becomes important to lower temperature to reducing 
deterioration of liquid crystal. 
[0022] 

Although the incident light of a liquid crystal panel and lowering especially read-out luminous intensity can 
also be realized, reduction of temperature must strengthen read-out luminous intensity, in order to make a 
projection image into high brightness. 

This example is what noted these points, and devises the structure of a seal case. In drawing 4 , the seal case 
70 is constituted by the case body 72 and the frame 74, and the space light modulation element 50 is held 
like said 1st example. And many radiation fins 76 are formed in the outside of the case body 72. Since the 
heat produced by generation of heat of the space light modulation element 50 is emitted to a case outside 
with the radiation fin 76 of the seal case 70 according to this example, use in the elevated-temperature 
condition of the space light modulation element 50, i.e., image read-out of high brightness, is attained. 
[0023] 

Example > besides < In addition, this design is not limited to the above-mentioned example at all, and the 
following is also contained. 

** It is arbitration to prepare a protection-from-light layer and an antireflection film etc., and may change 
suitably the configuration of the space light modulation element shown in drawing 5 if needed. Moreover, 
photoconductor, a dielectric mirror, etc. of the ingredient of each part which constitute a space light 
modulation element are arbitrary. 
[0024] 

** The structure of a moisture absorption ingredient, a sealing material, etc. and a seal case etc. can be 
variously changed within the limits of the meaning of this design again. For example, it is constituting a seal 
case from an ingredient which uses an organic material metallurgy group as a principal component etc. It is 
convenient when the heat dissipation effectiveness is expected like the 2nd example, and a metal is used. 
Moreover, although moisture absorption material was put in in the airtight space of a seal case and a liquid 
crystal cell, you may make it pay moisture absorption ingredients into a seal case in said example. 
** What is necessary is just to put in moisture absorption material by making near an inlet into an airtight 
condition at least, although the perimeter of a liquid crystal cell was intercepted with the open air and 
considered as the airtight condition in said example. 

** Said example is applicable similarly about a common liquid crystal panel, although this design is applied 

to a space optical modulator. 

[0025] 

[Effect of the Device] 

As explained above, according to the liquid crystal panel by this design, there is the following effectiveness. 

(1) While making near the inlet of a liquid crystal cell into the airtight condition, since [ according to the 1st 
design ] a moisture absorption object is established, the fall of the property by moisture can be prevented 
good and high image display of dependability and homogeneity can be performed. 

(2) Since change near the inlet of a liquid crystal cell is reduced even if it becomes an elevated temperature, 
since the seal case which contains a liquid crystal cell was made into heat dissipation structure according to 
the 2nd design, image read-out of high brightness becomes possible. 
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[Drawing 2] 
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[Drawing 5] 




[Drawing 6] 
(A) 




[Drawing_3] 
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